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(54) Dispersion stabilizer for suspension polymerization and method of producing vinyl chloride-
based polymer using same

(57) Provided is a dispersion stabilizer for suspen-
sion polymerization that contains a hydroxypropylmeth-
ylcellulose with a degree of methoxy group substitution
of 27 to 30% by mass and a degree of hydroxypropoxy
group substitution of 5 to 12% by mass, in which the
viscosity at 20°C of a 2% by mass aqueous solution of
the hydroxypropylmethylcellulose is within a range from
5 to 1,600 mPa·s, and in 2 ml of a 0.2% by mass solution
of the hydroxypropylmethylcellulose, the number of un-
dissolved fibers with a particle size within a range from

8 to 200 Pm, as measured by a Coulter counter method,
is not more than 1,000, and the number of undissolved
fibers with a particle size of 50 Pm or greater measured
using the same method is not more than 20. By employing
a method of producing a vinyl chloride-based polymer
that uses this dispersion stabilizer, a vinyl chloride-based
polymer with extremely low levels of fish eyes and defects
derived from foreign objects can be produced.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a dispersion stabilizer for suspension polymerization, and a method of producing
a vinyl chloride-based polymer using the dispersion stabilizer. The invention relates particularly to a dispersion stabilizer
for suspension polymerization and a method of producing a vinyl chloride-based polymer using the dispersion stabilizer
that enable the production of a vinyl chloride-based polymer with extremely low levels of fish eyes and defects caused
by foreign objects.

2. Description of the Prior Art

[0002] Vinyl chloride-based polymers are very useful resins with excellent physical properties, and hard through to
soft vinyl chloride-based polymers are used in a wide range of applications. These resins may contain defects caused
by foreign objects, and other non-uniform sections derived from unmelted portions of the polymer, or so-called fish eye
defects. Reducing these defects as much as possible remains a significant issue. Particularly in applications that use
thin films or stretched films, these fish eyes and defects caused by foreign objects can act as the staring points for film
tearing and stripelike defects, and represent a considerable problem in terms of productivity and yield.
[0003] Nowadays, it is well known that polymers with favorable plasticizer absorption properties exhibit reduced levels
of fish eyes, and a multitude of methods have been proposed for producing vinyl chloride-based polymers with excellent
plasticizer absorption. For example, the patent reference 1 discloses a method of producing a porous vinyl chloride-
based polymer in which a suspension polymerization of vinyl chloride is conducted in the presence of a partially saponified
polyvinyl alcohol with a saponification degree of 37 to 70 mol% and a polymerization degree within a range from 160 to 500.
[0004] Furthermore, the patent reference 2 discloses a method of producing a vinyl chloride-based polymer with
excellent plasticizer absorption by using: (A) a partially saponified polyvinyl alcohol with an average polymerization
degree of 1,500 to 2,700 and a saponification degree of 75 to 85 mol%, and (B) a hydroxypropylmethylcellulose with a
degree of methoxy substitution of 26 to 30% by weight, a degree of hydroxypropoxy substitution of 4 to 15% by weight,
and a viscosity at 20°C of a 2% by weight aqueous solution thereof of 5 to 4,000 mPa·s; and adding (C) a partially
saponified polyvinyl alcohol with an average polymerization degree of 150 to 600 and a saponification degree of 20 to
55 mol% at a point where the polymerization conversion rate is within a range from 5 to 50%.
[Patent Reference 1] GB 1 524 492
[Patent Reference 2] USP 5,204,421

SUMMARY OF THE INVENTION

[0005] By using conventional methods such as those described above, the level of fish eyes derived from unmelted
portions of the polymer can be reduced, but the level of defects caused by foreign objects can not be reduced. Potential
sources of foreign objects exist at all stages of the production process, and in many cases, the quantity of these foreign
objects can be reduced by appropriate installation of strainers, alteration of the production conditions, or conducting
cleaning operations. However, in thin-film and stretched film applications such as those mentioned above, the demands
for reductions in the level of foreign objects are considerable, and the above measures are insufficient.
[0006] An object of the present invention is to provide a dispersion stabilizer for suspension polymerization that enables
the production of a vinyl chloride-based polymer with extremely low levels of fish eyes and defects derived from foreign
objects, and also to provide a method of producing a vinyl chloride-based polymer that uses this dispersion stabilizer.
[0007] As a result of intensive investigation, the inventors of the present invention discovered that a major cause of
the foreign objects that produce the above problems is undissolved fibers contained within the aqueous solution of a
cellulose derivative that is typically used in the production of vinyl chloride-based polymers. Moreover, the inventors also
discovered that by using a suspension polymerization dispersion stabilizer in which the substituent groups within the
cellulose derivative have been restricted within a specific range, the above problems could be resolved, and they were
therefore able to complete the present invention.
[0008] In other words, the present invention provides a dispersion stabilizer for suspension polymerization, comprising
a hydroxypropylmethylcellulose with a degree of methoxy group substitution of 27 to 30% by mass and a degree of
hydroxypropoxy group substitution of 5 to 12% by mass, wherein
the viscosity at 20°C of a 2% by mass aqueous solution of the hydroxypropylmethylcellulose is within a range from 5 to
1,600 mPa·s, and
in 2 ml of a 0.2% by mass solution of the hydroxypropylmethylcellulose, the number of undissolved fibers with a particle
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size within a range from 8 to 200 Pm, as measured by a Coulter counter method, is not more than 1,000, and the number
of undissolved fibers with a particle size of 50 Pm or greater measured using the same method is not more than 20.
[0009] A second aspect of the present invention provides a method of producing a vinyl chloride-based polymer,
comprising a step of conducting a suspension polymerization, within an aqueous medium and in the presence of the
dispersion stabilizer described above, of either vinyl chloride or a monomer mixture of vinyl chloride and another copo-
lymerizable monomer, wherein
at the time of polymerization initiation, the quantity of the dispersion stabilizer is within a range from 0.01 to 0.07 parts
by mass per 100 parts by mass of the vinyl chloride or the monomer mixture.
[0010] A third aspect of the present invention provides a vinyl chloride-based polymer obtained using the above
dispersion stabilizer, wherein the number of foreign objects caused by fibers, as measured in a foreign object measure-
ment test, is not more than 10.
[0011] By using the dispersion stabilizer for suspension polymerization according to the present invention, the numbers
of fish eyes and foreign objects within the product vinyl chloride-based polymer are reduced, and the yield and productivity
during processing and molding can be increased dramatically.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0012] As follows is a more detailed description of the present invention.

- Dispersion Stabilizer -

[0013] As described above, the dispersion stabilizer for suspension polymerization according to the present invention
is a dispersion stabilizer comprising a hydroxypropylmethylcellulose with a degree of methoxy group substitution of 27
to 30% by mass and a degree of hydroxypropoxy group substitution of 5 to 12% by mass, wherein
the viscosity at 20°C of a 2% by mass aqueous solution of the hydroxypropylmethylcellulose is within a range from 5 to
1,600 mPa·s, and
in 2 ml of a 0.2% by mass solution of the hydroxypropylmethylcellulose, the number of undissolved fibers with a particle
size within a range from 8 to 200 Pm, as measured by a Coulter counter method, is not more than 1,000, and the number
of undissolved fibers with a particle size of 50 Pm or greater measured using the same method is not more than 20.
[0014] If the degree of methoxy group substitution within the hydroxypropylmethylcellulose is less than 27% by mass,
and/or the degree of hydroxypropoxy group substitution within the hydroxypropylmethylcellulose is less than 5% by
mass, then the plasticizer absorption of the product polymer may deteriorate. In contrast, if the degree of methoxy group
substitution is greater than 30% by mass, and/or the degree of hydroxypropoxy group substitution is greater than 12%
by mass, then the particle size distribution of the product polymer tends to become undesirably broad.
[0015] The viscosity at 20°C of a 2% by mass aqueous solution of the hydroxypropylmethylcellulose is typically within
a range from 5 to 1,600 mPa·s, and is preferably within a range from 10 to 1,000 mPa·s, and even more preferably from
20 to 500 mPa·s. If this viscosity is too low, then the polymerization stability of the suspension polymerization using the
resulting dispersion stabilizer may deteriorate, causing a broadening of the particle size distribution for the product
polymer. In contrast, if the viscosity is too high, then the fluidity of the resulting dispersion stabilizer deteriorates, and
controlling the quantity added of the dispersion stabilizer can become difficult. In order to use this type of viscous
dispersion stabilizer, the viscosity must first be reduced by lowering the solution concentration, but because the number
of operations required to achieve dissolution tends to increase, and because a larger volume dissolution tank becomes
necessary, the operability tends to deteriorate significantly.
[0016] In 2 ml of a 0.2% by mass solution of the hydroxypropylmethylcellulose, if the number of undissolved fibers
with a particle size within a range from 8 to 200 Pm, as measured by a Coulter counter method, exceeds 1,000, then
the number of fish eyes caused by these undissolved fibers tends to increase, causing a deterioration in the yield and
productivity during processing and molding. Furthermore, if within 2 ml of the solution, the number of undissolved fibers
with a particle size of 50 Pm or greater measured using the same method exceeds 20, then there is a danger that the
deterioration described above may become particularly marked.
[0017] The number of these undissolved fibers can be measured using the following method. First, the hydroxypro-
pylmethylcellulose is dissolved, inside a thermostatic chamber at 20°C, in a sufficient quantity of a Coulter counter
electrolyte solution (ISOTON II) to produce a solution with a concentration of 0.2% by mass. The undissolved fibers that
exist within 2 ml of the resulting solution are then measured relative to particle size using a Coulter counter fitted with
an aperture tube with a diameter of 400 Pm. In this manner, the number of undissolved fibers within any specified particle
size range can be measured.
[0018] Moreover, the light transmittance of a 2% by mass aqueous solution of the above hydroxypropylmethylcellulose,
measured at 30°C using a glass cell with an optical path length of 20 mm, is preferably not less than 95%. If this light
transmittance is less than 95%, then the number of fish eyes caused by undissolved fibers within the hydroxypropyl-
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methylcellulose tends to increase, causing a deterioration in the yield and productivity during processing and molding.
[0019] The light transmittance can be measured using the following method. First, the hydroxypropylmethylcellulose
is dissolved, inside a thermostatic chamber at 30°C, in a sufficient quantity of water to produce an aqueous solution of
the hydroxypropylmethylcellulose with a concentration of 2% by mass. This aqueous solution is used to fill a glass cell
with an optical path length of 20 mm, and the light transmittance at 30°C is then measured using a spectrophotometer
under direct irradiation (with no filter) with a W-lamp, using water as a reference liquid. The light transmittance measured
in this manner is used as the light transmittance value within the present invention.
[0020] The dispersion stabilizer for suspension polymerization according to the present invention may comprise either
a single hydroxypropylmethylcellulose as described above, or a combination of two or more of these hydroxypropyl-
methylcellulose compounds. Furthermore, the dispersion stabilizer may also be used in combination with other conven-
tional dispersion stabilizers that are used in the production of vinyl chloride-based polymers. Either one, or two or more
of these conventional dispersion stabilizers may be used, and examples include partially saponified polyvinyl alcohol,
acrylic acid polymers, gelatin, sorbitan monolaurate, sorbitan trioleate, glycerol tristearate, ethylene oxide-propylene
oxide block copolymers, polyoxyethylene sorbitan monolaurate, polyoxyethylene glycerol oleate, and sodium laurate.

(Production Method)

[0021] Cellulose ethers are typically produced by adding an alkali to a raw material pulp to generate an alkali cellulose,
and subsequently adding an etherification agent. However, non-uniformity of the depolymerization during production of
the alkali cellulose, and non-uniformity of the solid-liquid reaction during the ether substitution reaction tend to generate
large quantities of undissolved fibers.
[0022] In order to restrict the quantity of these undissolved fibers to the ranges described above, the hydroxypropyl-
methylcellulose that is used as the suspension polymerization dispersion stabilizer of the present invention can be
prepared by employing conditions that enable a uniform and satisfactory reaction to be conducted using a conventional
cellulose derivative production method. Examples of the production method include a method in which, during production
of the alkali cellulose, the powdered pulp and the aqueous alkali solution are mixed together thoroughly using a biaxial
kneader, a method in which the quantity of oxygen within the reaction vessel prior to addition of the aqueous alkali
solution is reduced to not more than 1 g per 1 kg of the cellulose, a method in which the aqueous alkali solution is added
to the powdered pulp in the presence of a large quantity of an organic solvent, and a method in which the powdered
pulp and the aqueous alkali solution are mixed together thoroughly at a temperature of 40 to 70°C, either within an inert
solvent or within a mixed solvent comprising an inert solvent and chloromethyl.

(Method of Use)

[0023] When the vinyl chloride or the monomer mixture of vinyl chloride and another copolymerizable monomer (name-
ly, another monomer capable of undergoing copolymerization with vinyl chloride) (hereafter referred to as the "added
monomer") is subjected to suspension polymerization within an aqueous medium using the dispersion stabilizer for
suspension polymerization according to the present invention, the quantity used of the dispersion stabilizer at the time
of polymerization initiation is within a range from 0.01 to 0.07 parts by mass, and preferably from 0.01 to 0.05 parts by
mass, per 100 parts by mass of the added monomer.

- Vinyl Chloride-based Polymer -

[0024] A vinyl chloride-based polymer obtained using the suspension polymerization dispersion stabilizer of the present
invention preferably contains not more than 10 foreign objects caused by fibers, as measured in a foreign object meas-
urement test. This type of vinyl chloride-based polymer can be produced, for example, using a production method for a
vinyl chloride-based polymer comprising the step of conducting a suspension polymerization, within an aqueous medium
and in the presence of the dispersion stabilizer of the present invention, of either vinyl chloride or a monomer mixture
of vinyl chloride and another copolymerizable monomer, wherein at the time of polymerization initiation, the quantity of
the dispersion stabilizer is within a range from 0.01 to 0.07 parts by mass, and preferably from 0.01 to 0.05 parts by
mass, per 100 parts by mass of the vinyl chloride or monomer mixture. Here, the expression "foreign objects caused by
fibers" refers to undissolved fibers derived from the above hydroxypropylmethylcellulose.
[0025] The foreign object measurement test can be conducted in the following manner. Namely, 50 g of a compound
obtained by mixing 100 parts by mass of the sample polymer, 2 parts by mass of a tin-based stabilizer, and 20 parts by
mass of dioctyl phthalate (DOP) are placed in a mold with dimensions of 150 mm x 150 mm x 3 mm, and following
preheating at 175°C for 3 minutes, press molding is conducted by performing two repetitions of a pressure application-
pressure release (normal pressure) operation (wherein the pressure during the first pressure application is 1.0 MPa,
and the pressure during the second pressure application is 2.0 MPa), and then applying a pressure of 3.5 MPa for 2
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minutes, before conducting cooling. Foreign objects within the thus obtained plate are inspected visually under a mag-
nifying glass (10� magnification), and the number of foreign objects caused by fibers is measured. If this number of
foreign objects exceeds 10, then there is danger that the yield and productivity during processing and molding of the
vinyl chloride-based polymer of the present invention may deteriorate significantly.

- Other Polymerization Conditions -

[0026] With the exceptions of using a specific dispersion stabilizer as described above, and restricting the quantity of
that dispersion stabilizer, the method of producing a vinyl chloride-based polymer according to the present invention
can be conducted under the same conditions as those employed within conventional vinyl chloride-based polymer
production methods.

(Monomer)

[0027] The monomer raw material used in the present invention is either vinyl chloride, or a monomer mixture of vinyl
chloride and another copolymerizable monomer. An example of the monomer mixture is a mixture comprising vinyl
chloride as the primary constituent, namely a mixture comprising at least 50% by mass of vinyl chloride, and not more
than 50% by mass of another copolymerizable monomer. Examples of this copolymerizable monomer include vinyl
esters such as vinyl acetate and vinyl propionate; acrylate esters such as methyl acrylate and ethyl acrylate; methacrylate
esters such as methyl methacrylate and ethyl methacrylate; olefins such as ethylene and propylene; as well as other
monomers such as maleic anhydride, acrylonitrile, styrene and vinylidene chloride. These monomers may be used either
alone, or in combinations of two or more different monomers.

(Polymerization Initiator)

[0028] There are no particular restrictions on the polymerization initiator used in the method of the present invention,
and the types of initiators used in conventional vinyl chloride-based polymer production are suitable. Examples of these
polymerization initiators include peroxycarbonate compounds such as diisopropyl peroxydicarbonate, di-2-ethylhexyl
peroxydicarbonate, diethoxyethyl peroxydicarbonate, and di-sec-butyl peroxydicarbonate; peroxy ester compounds such
as t-butyl peroxypivalate, t-hexyl peroxypivalate, t-butyl peroxyneodecanoate, α-cumyl peroxyneodecanoate, t-butyl
peroxyneoheptanoate, and t-amyl peroxyneodecanoate; peroxides such as diisobutyryl peroxide, acetylcyclohexylsul-
fonyl peroxide, 2,4,4-trimethylpentyl-2-peroxyphenoxy acetate and 3,5,5-trimethylhexanoyl peroxide; azo compounds
such as azobis-2,4-dimethylvaleronitrile and azobis(4-methoxy-2,4-dimethylvaleronitrile); persulfates such as potassium
persulfate and ammonium persulfate; and hydrogen peroxide. These polymerization initiators may be used either alone,
or in combinations of two or more different initiators. The quantity used of the polymerization initiator is typically within
a range from 0.01 to 1 part by mass per 100 parts by mass of the added monomer.
[0029] There are no particular restrictions on the antioxidants used in the present invention, and the types of antioxidants
typically used in conventional vinyl chloride-based polymer production are suitable. Examples of these antioxidants
include phenol compounds such as 2,2-di(4’-hydroxyphenyl)propane, hydroquinone, p-methoxyphenol, t-butylhydroxy-
anisole, n-octadecyl-3-(3,5-di-t-butyl-4-hydroxyphenyl)propionate, 2,5-di-t-butylhydroquinone, 4,4’-butylidene-bis(3-
methyl-6-t-butylphenol), 3,5-di-t-butyl-4-hydroxytoluene, 2,2’-methylene-bis(4-ethyl-6-t-butylphenol), triethylene glycol-
bis[3-(3-t-butyl-5-methyl-4-hydroxyphenyl)propionate], pentaerythritol-tetrakis[3-(3,5-di-t-butyl-4-hydroxyphenyl)propi-
onate], 2,6-di-t-butyl-4-sec-butylphenol, 2,6-di-t-butyl-4-methylphenol, t-butylcatechol, 4,4’-thiobis(6-t-butyl-m-cresol),
tocopherol, and nordihydroguaiaretic acid; semicarbazide derivatives such as semicarbazide, 1-acetylsemicarbazide,
1-chloroacetylsemicarbazide, 1-dichloroacetylsemicarbazide, 1-benzoylsemicarbazide and semicarbazone; thiocar-
bazide derivatives such as carbohydrazide, thiosemicarbazide and thiosemicarbazone; amine compounds such as
phenylnaphthylamine, N,N’-diphenyl-p-phenylenediamine, and 4,4’-bis(dimethylbenzyl)diphenylamine; nitro and nitroso
compounds such as nitroanisole, N-nitrosodiphenylamine, nitroaniline, and the aluminum salt of N-nitrosophenylhydrox-
ylamine; phosphorus compounds such as triphenyl phosphite, diphenylisodecyl phosphite, phenyldiisodecyl phosphite,
4,4’-butylidene-bis(3-methyl-6-t-butylphenyl-di-tridecyl) phosphite, cyclic neopentanetetraylbis(octadecyl phosphite), tris
(nonylphenyl) phosphite, and tris(dinonylphenyl) phosphite; unsaturated hydrocarbon compounds such as styrene, 1,3-
hexadiene and methylstyrene; and sulfur compounds such as dilauryl thiodipropionate, dimyristyl thiodipropionate, di-
stearyl thiodipropionate, dodecylmercaptan, and 1,3-diphenyl-2-thiourea. These antioxidants may be used either alone,
or in combinations of two or more different compounds.
[0030] Of the above antioxidants, from the viewpoints of achieving favorable anti-initial discoloration of the product
polymer, and limiting scale adhesion to the polymerization vessel, 3,5-di-t-butyl-4-hydroxytoluene, triethylene glycol-bis
[3-(3-t-butyl-5-methyl4-hydroxyphenyl)propionate], t-butylhydroxyanisole, t-butylhydroquinone, 2,6-di-t-butyl-4-sec-
butylphenol, and n-octadecyl-3-(3,5-di-t-butyl-4hydroxyphenyl)propionate are preferred.
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[0031] There are no particular restrictions on the point at which the antioxidant is added, and addition may be conducted
prior to polymerization initiation with the aim of reducing fish eyes in the product polymer, during the polymerization
reaction with the aim of controlling the progress of unwanted reactions and controlling the polymerization rate, or following
completion of the polymerization with the aim of controlling the quality of plasticizer absorption provided by the product
polymer, with the addition timing selected in accordance with the desired effect. There are no particular restrictions on
the method used to add the antioxidant, and typically used methods including dissolving the antioxidant in an organic
solvent such as methanol, ethanol or acetone prior to addition, adding the antioxidant as a water-based emulsion, or
adding the antioxidant in a heated molten state can all be used effectively.
[0032] The quantity added of the antioxidant is preferably within a range from 0.0001 to 0.1 parts by mass per 100
parts by mass of the added monomer.

(Other)

[0033] Other conditions associated with the polymerization, such as the method of supplying the aqueous medium,
the vinyl chloride or the monomer mixture comprising vinyl chloride, the dispersion assistant, and the polymerization
initiator and the like to the polymerization vessel, as well as the relative proportions added of each component and the
polymerization temperature and the like, may be similar to conventional methods. Furthermore, if required, other com-
ponents typically used in the production of vinyl chloride-based polymers, such as polymerization degree regulators,
chain transfer agents, gelation improvers, and antistatic agents, may also be used.

EXAMPLES

[0034] As follows is a more detailed description of the present invention using a series of examples, although the
present invention is in no way limited by the examples presented.

[Example 1]

[0035] A stainless steel polymerization vessel with an internal capacity of 2 m3 was charged with 980 kg of deionized
water, 162.5 g of a hydroxypropylmethylcellulose with the properties shown in Table 1, 162.5 g of a partially saponified
polyvinyl alcohol with a saponification degree of 80.5 mol% and an average polymerization degree of 2,500, and 65 g
of a partially saponified polyvinyl alcohol with a saponification degree of 48 mol% and a polymerization degree of 230.
The inside of the polymerization vessel was then degassed until the internal pressure reached 8 kPa (absolute pressure),
and 650 kg of vinyl chloride monomer was added. With the mixture undergoing constant stirring, 585 g of t-butyl per-
oxyneodecanoate was added as a polymerization initiator, and at the same time, a temperature raising process was
started by passing hot water through the vessel jacket. Once the temperature inside the polymerization vessel reached
52.0°C, the polymerization was allowed to proceed with the temperature maintained at that level.
[0036] When the pressure inside the polymerization vessel had fallen to 0.62 MPa (gauge pressure), 186 g of a 35%
by mass aqueous dispersion of triethylene glycol-bis[3-(3-t-butyl-5-methyl-4-hydroxyphenyl)propionate] was added to
the polymerization vessel, and the unreacted monomer was then recovered.
[0037] The apparent specific gravity, average particle size, plasticizer absorption quantity, plasticizer absorption,
number of fish eyes, and number of foreign objects for the thus obtained polymer were measured using the methods
described below. The results are shown in Table 2.

- Apparent Specific Gravity -

[0038] The apparent specific gravity of the vinyl chloride-based polymer was measured in accordance with JIS K7365.

- Average Particle Size -

[0039] Using test sieves as prescribed in JIS Z8801, sieves with nominal sizes of 300P m, 250 Pm, 180 Pm, 150 Pm,
106 Pm, and 75 Pm were fitted to a Ro-Tap sieve shaker. 100 g of the vinyl chloride-based polymer was placed gently
on the uppermost stage, and following shaking for 10 minutes, the mass of sample remaining on each of the sieves was
measured, and the percentages (A to F) listed below were determined relative to the total mass (100 g). The average
particle size was then determined by inserting the sieve retention rate and sieve pass rate for each sieve into the formula
shown below.

A: sieve retention rate (%) for sieve of nominal size 250 Pm
B: sieve retention rate (%) for sieve of nominal size 180 Pm
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C: sieve retention rate (%) for sieve of nominal size 150 Pm
D: sieve retention rate (%) for sieve of nominal size 106 Pm
E: sieve retention rate (%) for sieve of nominal size 75 Pm
F: sieve pass rate (%) for sieve of nominal size 75 Pm

- Plasticizer Absorption Quantity -

[0040] The plasticizer absorption quantity for the vinyl chloride-based polymer was measured in accordance with JIS
K7386.

- Plasticizer Absorption -

[0041] A 400 g sample of the polymer was placed in a Brabender plastograph fitted with a stirrer and with the jacket
temperature set to 80°C, the polymer was stirred for 4 minutes, and when the temperature of the polymer reached 80°C,
200 g of DOP was added, and the time taken from the point of addition until dry-up (where the rotational torque started
to fall) was measured.

- Fish Eyes -

[0042] 25 g of a compound obtained by mixing 100 parts by mass of the sample polymer, 1 part by mass of tribasic
lead sulfate, 1.5 parts by mass of lead stearate, 0.2 parts by mass of titanium dioxide, 0.1 parts by mass of carbon black,
and 50 parts by mass of DOP was kneaded for 5 minutes at 145°C using a roll mill, and a sheet of thickness 0.2 mm
was then formed from the mixture. The number of transparent spots per 100 cm2 of the sheet was counted.

- Foreign Object Measurement Test -

[0043] 50 g of a compound obtained by mixing 100 parts by mass of the sample polymer, 2 parts by mass of a tin-
based stabilizer, and 20 parts by mass of DOP was placed in a mold with dimensions of 150 mm x 150 mm x 3 mm,
and following preheating at 175°C for 3 minutes, press molding was conducted by performing two repetitions of a pressure
application-pressure release (normal pressure) operation (wherein the pressure during the first pressure application was
1.0 MPa, and the pressure during the second pressure application was 2.0 MPa), and then applying a pressure of 3.5
MPa for 2 minutes, before conducting cooling. Foreign objects within the thus obtained plate were inspected visually
under a magnifying glass (lOx magnification), and the number of foreign objects caused by fibers was measured.

[Example 2, Comparative Examples 1 to 3]

[0044] With the exception of using a hydroxypropylmethylcellulose with the properties shown in Table 1 for each
example, a polymer was prepared and then measured in the same manner as the example 1. The results are shown in
Table 2.

[Table 1]

Example 1 Example 2 Example 3 Comparative 
example 1

Comparative 
example 2

Comparative 
example 3

Degree of 
methoxy group 
substitution (% 
by mass)

29.0 28.8 29.3 28.4 25.9 28.7
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[0045] In the above table, the "viscosity" values refer to values measured at 20°C, the "number of undissolved fibers"
refer to values measured using a Coulter counter method, and the "light transmittance" values refer to values measured
at 30°C, using a glass cell with an optical path length of 20 mm, under direct irradiation (with no filter) with a W-lamp.

(continued)

Example 1 Example 2 Example 3 Comparative 
example 1

Comparative 
example 2

Comparative 
example 3

Degree of 
hydroxypropoxy 
group 
substitution (% 
by mass)

8.8 6.1 9.1 8.9 6.0 8.7

Viscosity of 2% 
by mass 
aqueous 
solution (mPa·s)

48.7 52.7 49.2 48.6 46.4 49.2

Number of 
undissolved 
fibers (Number 
fibers / 2 ml of 
0.2% by mass 
solution) Particle 
size 50 Pm or 
greater

0 5 10 50 26 25

Particle size 8 to 
200 Pm

277 649 310 1200 3211 1101

Light 
transmittance of 
2% by mass 
aqueous 
solution (%)

98.5 98.0 97.4 90.6 84.5 92.2

[Table 2]

Example 1 Example 2 Example 3 Comparative 
example 1

Comparative 
example 2

Comparative 
example 3

Apparent 
specific gravity 

(g/ml)

0.520 0.525 0.519 0.514 0.523 0.517

Average 
particle size 

(Pm)

134 147 136 138 172 135

Plasticizer 
absorption 

quantity (%)

26.5 24.8 26.7 26.6 22.8 26.4

Plasticizer 
absorption 
(minutes)

18.0 18.7 17.8 18.3 19.8 18.4

Number of fish 
eyes (count)

0 2 0 12 178 8

Number of 
foreign objects 

(count)

0 1 4 19 18 12
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Claims

1. A dispersion stabilizer for suspension polymerization, comprising a hydroxypropylmethylcellulose with a degree of
methoxy group substitution of 27 to 30% by mass and a degree of hydroxypropoxy group substitution of 5 to 12%
by mass, wherein
a viscosity at 20°C of a 2% by mass aqueous solution of the hydroxypropylmethylcellulose is within a range from 5
to 1,600 mPa·s, and
in 2 ml of a 0.2% by mass solution of the hydroxypropylmethylcellulose, a number of undissolved fibers with a particle
size within a range from 8 to 200 Pm, as measured by a Coulter counter method, is not more than 1,000, and a
number of undissolved fibers with a particle size of 50 Pm or greater measured using the same method is not more
than 20.

2. The dispersion stabilizer according to claim 1, wherein a light transmittance of a 2% by mass aqueous solution of
the hydroxypropylmethylcellulose, measured at 30°C using a glass cell with an optical path length of 20 mm, is not
less than 95%.

3. The dispersion stabilizer according to claim 1, wherein the viscosity at 20°C of the 2% by mass aqueous solution
of the hydroxypropylmethylcellulose is within a range from 10 to 1,000 mPa·s.

4. The dispersion stabilizer according to claim 1, wherein the viscosity at 20°C of the 2% by mass aqueous solution
of the hydroxypropylmethylcellulose is within a range from 20 to 500 mPa·s.

5. A method of producing a vinyl chloride-based polymer, comprising a step of conducting a suspension polymerization,
within an aqueous medium and in presence of the dispersion stabilizer defined in claim 1, of either vinyl chloride or
a monomer mixture of vinyl chloride and another copolymerizable monomer, wherein
at polymerization initiation, a quantity of the dispersion stabilizer is within a range from 0.01 to 0.07 parts by mass
per 100 parts by mass of the vinyl chloride or the monomer mixture.

6. The method of producing a vinyl chloride-based polymer according to claim 5, wherein the quantity of the dispersion
stabilizer is within a range from 0.01 to 0.05 parts by mass per 100 parts by mass of the vinyl chloride or the monomer
mixture.

7. A vinyl chloride-based polymer obtained using the dispersion stabilizer defined in claim 1, wherein a number of
foreign objects caused by fibers, as measured in a foreign object measurement test, is not more than 10.

8. The vinyl chloride-based polymer according to claim 7, which is obtained by a method of producing a vinyl chloride-
based polymer that comprises a step of conducting a suspension polymerization, within an aqueous medium and
in presence of the dispersion stabilizer, of either vinyl chloride or a monomer mixture of vinyl chloride and another
copolymerizable monomer, wherein
at polymerization initiation, a quantity of the dispersion stabilizer is within a range from 0.01 to 0.07 parts by mass
per 100 parts by mass of the vinyl chloride or the monomer mixture.

9. The vinyl chloride-based polymer according to claim 8, wherein the quantity of the dispersion stabilizer is within a
range from 0.01 to 0.05 parts by mass per 100 parts by mass of the vinyl chloride or the monomer mixture.
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